This study describes the application of electrospray ionization mass spectrometry in order to identify ten antibiotics (macrolides, penicillins, aminoglycosides). An optimum procedure was developed for determination of antibiotics of dierent grade. Positive ion spectra of most antibiotics are higher in intensity including an [M+H] + ion and produce less fragmentation and are more informative compared to the negative ion spectra. The group of antibiotics exhibits the same characteristic fragmentation. The data base was developed for identication of antibiotics comparing of their molecular and fragment ions. The results of the study showed that the method with electrospray ionization is simple and quick which is useful in the routine determination of antibiotics and in their pharmaceutical dosage forms.
Introduction
High performance liquid chromatography-mass spectrometry (HPLC-MS) is an invaluable analytical tool that is used in major areas of the drug discovery process in many key steps and is characterized by high sensitivity and specicity. A number of published papers have been devoted to describing many various approaches to development and improvement of this method. For this reason MS is accepted in industrial, routine laboratory practice and academic research because of its economical and diagnostic benets.
Mass-spectroscopy is an eective technique for reliable identication of compounds. The electrospray ionization (ESI) is a soft ionization method most commonly used when dealing with complicated structures. In ESI an euent from HPLC is sprayed across a high electrical potential from a metal capillary, positioned in front of the counter electrode. Very high electric eld intensity is created between the end of the capillarity tip and the electrode. This electric eld leads to a partial separation of positive and negative ions of the electrolyte. Evaporation of the mobile phase is enhanced with a stream of heated nitrogen gas. As evaporation occurs, the ions are transformed from a dissolved phase into a gaseous phase immediately prior to introduction into a vacuum region of the mass spectrometer. The generated gas-phase ions are electrostatically extracted into a mass analyzer and separated according to their mass-to-charge ratio andnally detected [1] [4] .
Thus the purpose of this study was to develop a method for the identication of antibiotics in pharmaceutical formulation by HPLC-MS, understanding the rules for fragmentation of antibiotics after ionization in an ESI source and to develop library.
Experimental details and results
The most widely used ten substances of antibiotics were prepared by accurately weighing 1 mg and 0. of this pathway is given based on tobramycine (Fig. 3) .
The use of ESI-MS for structural information in the detection of β-lactam antibiotics was conrmed in positive and negative modes. Mass spectra of piperacillin and ampicillin with high intensity of characteristic ions were obtained in the negative ion mode because these samples have only a carboxylic group in the chemical structure.
As portrayed in Fig. 4 , the daughter ion generated by ESI leads to breaking of the β-lactam ring and cleavage benzyl structure from the precursor ion.
The analytical results of single compounds of antibiotic are summarized in the Table. Additionally, the most likely fragmentation patterns are shown where plausible.
They are in accordance to the mass spectra of other LC MS determinations [57].
The created library was successfully applied for the identication of these antibiotics. As follows from the results all the spectra could be correctly identied, Fig. 3 . Mass spectral fragmentation pathway of tobramycine. Fig. 4 . Mass spectral fragmentation pathway of amoxicillin.
but as the amount of sample decreased, the similarity between the mass spectrum from the library and the mass spectrum of analyte decreased.
Conclusion
Ten antibiotics in ESI-MS were assigned to establish the fragmentation patterns. As a result, there was developed the data base of antibiotics that can be used for its rapid automatic identication of pharmaceutical formulation, biological and nature objects, based on comparison of characteristic ions. The results of the study showed that the proposed HPLC-MS method with ESI is simple, rapid, precise and accurate, which is useful for the routine identication of unknown antibiotics and determination ones in pharmaceutical formulation providing a high specicity.
